We present results for light meson masses and psedoscalar meson decay constants in 2+1 flavour domain wall QCD with the DBW2 and Iwasaki gauge actions, using lattices with linear sizes in the range 1.6 to 2.2fm and u and d quark masses as low as one quarter of the strange quark mass. All data were generated on the QCDOC machines at the University of Edinburgh and Brookhaven National Laboratory. Despite large residual masses and a limited number of sea quark mass values with which to perform chiral extrapolations, our results agree with experiment and scale within errors.
INTRODUCTION
The application of the RHMC algorithm [1] to lattice QCD with Ginsparg-Wilson quarks together with the computational power of QCDOC has resulted in the ability to generate, and perform measurements on, dynamical 2+1 flavour configurations for the first time. However, before embarking on a large-scale and (potentially) computationally costly production run, it is necessary to explore the available parameter space with (several) smaller and, therefore, computationally cheaper initial trials. This work focuses on the recent ensembles generated on the QCDOC machines for exactly this purpose.
SIMULATION PARAMETERS
The analysis was carried out on 2+1 flavour domain wall fermion configurations generated on the QCDOC machines. The standard domain wall Dirac operator [2] and Pauli-Villars field with the action introduced in [3] was used. The gauge action was defined by
(1 − 8 c 1 ) ∑ Measurements were made with up to four valence quark masses in the range 0.01 to 0.04 on each ensemble and, on some of the ensembles, correlators were measured with sources on multiple time planes to improve our statistics. Several types of smearing were used, in particular, point sources, wall sources, and hydrogen-like wavefunction smearing where one or two of the quark propagators in a meson correlator were smeared at the source. In general, simultaneous fits to local and smeared correlators were performed throughout. This analysis aggregates to more than thirty thousand trajectories and more than one hundred and twenty thousand measurements.
The integrated auto-correlation time for the pseudoscalar meson correlator was calculated on several of these ensembles and found to be of order 100 trajectories. The correlators were oversampled and averaged into bins of size between five and ten depending on whether the separation between measurements was five or ten trajectories. Our observed errors stabilised with bins of this size in good agreement with the calculated integrated auto-correlation time. A full correlated analysis was then performed with the binned data as input. 
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RESULTS
The Residual Mass
The residual mass is a measure of the violation of chiral symmetry [2] . In our ensembles the length of the fifth dimension is relatively short, hence there is a significant left-right coupling between the quark fields on opposite walls. The residual mass was calculated from the ratio of the point-split pseudoscalar density J 5 at the middle of the fifth dimension to the pseudoscalar density P built from the fields on the walls [2] 
A good signal for the value of am res was observed, as can be seen in figure 1 (left). Chiral extrapolations were performed by defining the quark mass
where am f is the valence quark mass and m res (m f ) is the residual mass measured using quark propagators with that quark mass, and taking am q → 0 using only the points where the valence quark mass is equal to the u and d quark masses in the sea. Other than in the DBW2 β =0.72 case, where a linear fit to three points was performed, straight lines were drawn through the two available points. The values of the residual mass obtained in the chiral limit are shown in table 1. These values correspond to a residual mass of ∼5-30 MeV.
Light hadron masses
Pseudoscalar and vector meson masses are extracted by performing simultaneous double cosh fits to extract both the ground and first excited states.
Chiral extrapolations were performed in an analogous way to the residual mass by extrapolating the results to m q = 0. In the case of the pseudoscalar mass this takes the form 
Pseudoscalar meson decay constants
The pseudoscalar meson decay constant defined by
was calculated in two ways. In the first method Z A was obtained from the axial Ward-Takahashi identity
which can be expressed in terms of the pseudoscalar meson correlator, C PP , and the pseudoscalar meson axial correlator, C PA 4 . 0|A 4 |P cancels when Z A is substituted in eq.(3.5) and hence only C PP and the value of the residual mass are required in order to evaluate f PS
The red symbols in figure 1 (right) show the chiral extrapolation of f PS for the DBW2 β =0.72 ensembles.
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In the second method, we calculated the value of Z A explicitly from a ratio designed to remove O(a) and suppress O(a 2 ) lattice artifacts [8] .
where C(t) and L(t) are the correlators of the pseudoscalar density with the partially conserved and local axial currents respectively. A simultaneous fit to both point-point and wall/smeared-point correlators is used to extract this ratio. The axial-axial correlator was then used in combination with the value of Z A to calculate the pseudoscalar meson decay constant. The chiral extrapolation of f PS using this method is shown by the blue symbols in figure 1 (right) . We see good agreement between both methods. Using the lattice spacing and the strange quark mass calculated from the vector meson and pseudoscalar meson chiral extrapolations, we are able to calculate f K and extract the ratio
Scaling
The ensembles generated for this analysis with several different lattice spacings and two different gauge actions have O(a 2 ) discretisation errors. 
SUMMARY
Several ensembles have been generated on the QCDOC machines using the domain wall fermion formulation with two different gauge actions, several β values and multiple sea quark masses. These ensembles have a relatively small volume and limited statistics as they were primarily generated to search parameter space for a larger production run. A fifth dimension size of eight produces a residual mass larger than would be acceptable for such a production run. Even with these drawbacks it is still possible to calculate the light hadron spectrum and pseudoscalar decay constants obtaining results which are consistent with experiment and scale within large errors. At present we are running an ensemble with a larger volume of 24 3 x64 and a fifth dimension size of 16 using the Iwasaki gauge action at β = 2.13.
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